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Consequences with Nucleonica,Karlsruhe, 11th May 2011

Using Nuclide Mixtures in Nucleonica

R. Dreher
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Mixtures in Nucleonica

Nuclide Mixtures:

*  Why mixtures ?
» Mixture vs. simple nuclide
—2in the real life: mainly mixtures
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Mixtures in Nucleonica

1. Nuclide mixtures overview e.g. U232+Co060

2. Case study with natural uranium
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Go to Nuclide Mixtures

e
«f Nuclear Science @ Sharch [§ Forum [T Calculater § Privacy § Legal % Logout

Logged in as: rdf 3 Networkin

... web driven nuclear science

nucleonlca%.'

Applications Dagta Knowledge My Preferences 9 Help New Alerts

* Huclide Explorer s Application Centre ‘ Welcome, F.Ray

My Settings

» i culator
Mass Activity Calculator Relwaing

» Decay Engine

wibosimeeesShielling: ] | e R
&y 920235

92 U238
36 Kr81 m
37 Rhat

» Range & Stopping Power
» wehKORIGEN
» Universal Nuclide Chart

Muclide mixtures
#» Actual Chart: Karlsruhe

a ochipting i e e

At ot

* Search Nucleonica Documentation Gamma Spectrum Generator e s 0f 37 Rb 81 after

10 Hours
22 Transuranics in 1 ton Spent Fuel
8RSy Monte Gan Matural Uranium
Cambio file Converter Natural Thorium
Extended Graph Module

& Nuclear Data Retrieval

* Data Centre
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Nuclide mixtures: User Interface...

nucleomca.'.' ... web driven nuclear science

Applications Data Knowledge My Preferences Print & Help ' New Browser

Getting started

NUClide Mixtures Reference manual

My Mistures 71:;{1&”717!51};37 43£;J]éﬁi::tures |

User defined nuclide mixtures

| Date modified ¥ [‘Downioac

(create, upload a new Mixture)

Vincenzo@KIT 03.02.2011, 12:47:50
Uranium Ore 02.02.2011, 14:11:34
Decay of 100 Grams of 92 U 238 after 4 46808e+10 Years(0.01) 02.02.2011, 14:10:47
Rb-81/Kr-81m Generator 06.01.2011, 17:11:10
1ton Spent Fuel with thorium 07.12.2010, 09:48:16
isobar mass number 99 11.09.2010, 16:47:35
Natural Uranium 08.04.2010, 15:50:06
Pu-Be 2007 six isotopes 20.03.2010, 07:51:56
Transuranics in 1 ton Spent Fuel 10.03.2010, 14:31:18
U232+Co60 10.03.2010, 13:50:08
Natural Thorium 10.03.2010, 13:36:26
Cs137 + Ba137m 10.03.2010, 13:31:00
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Create a new nuclide mixture....

nucleomca".' ... web driven nuclear science

Applications Data Knowledge My Preferences Print (G} Help = New Browser

Getting started

NUClide MiXtures Reference manual

Name

enter the name of the mixture

Description:

give a short description of the mixture

m Al Nurr 's | Mass ratio | Mole ratio =te Significant ﬂgures:
(add a new Nuclide)

| 63Eu 152 7.000e+6  1.087e-6 4.310e+15 0.4079 0.3785 0.5385
‘ 55Cs 137 5.000e+6 1.555e-6 6.838e+15 05832 0.6005 0.3846 i}

| 27Co60  1.000e+6  2.388e-8 2.400e+14 8.959¢-3  0.02107 0.07692 i}

e < = .,-—;..,,;_,- B = _,, =T —— — i H

Element Mass Quantity Unit
| — _ Update |

Save Mixture ’ Reset | CanceBecquerel
' - |Curie
Number of Atoms

Mole ol
nucleonica




Nuclide Mixtures
Example: natural uranium

pload Sample

with isotopes fractions carespaonding to the

2
Significant figures: I I

o

5.310e-5

o

TA114e-3

()]

m
i
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Nuclide Mixtures:
Pre-defined Mixtures

By b ietures Upload . Sample Mixtures

5137 +Bal137m 10.03.2010, 13:31:00

Matural Thorium 10.03.2010, 13:36:26

Matural Lranigm 08.04.2010, 15:50:06
Transuranics in 1 ton Spent Fuel 10.03.2010,14:31:18

L232+Cok0 10.03.2010,13:40:08
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Create a new mixture:

Details

In Edit, enter a name
for the mixture

Enter short description

E n te r CO m p O n e n tS 9 My Mistures . . Uplaad Sample Mistures
,(add a new nuclide)”

« Choose a nuclide
« Select a unit

*  Enter the quantity
o Update gnd e ey of Atorre | Mass tati | Mot rai | Acferte ot | Delote sinitcant iwes: [ =]

Getting started

NUC”dE Mixtu I'ES Reference manual

my highly enriched uranium, HEU

Description:

{add a new Nuclide)

Save the mixture T N W, V—.- -

Element Mass Quantity Unit

Save Mixture Reset Cancel
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Create a new mixture:

Details

by b istures . it . Ilpload Sample Mistures

my highly enriched uranium, HEU
De=cription:

isotopic compasition: 0.77% U-234, 90.2 235, 0.33% U-236 and 8.7%

(add a new Muclide)
4 277e-17  3.438e-21 87 0.08802 0087 5.940e-4
3.098e-16 1.283e-22 033 3.310e-3  3.300e-3 4248e-3
28158e-15  3521e-20 90.20 0.8010 0.802 0.03910
92 f.883e-14 20902e-22 07700 7.659e-3  T.700e-3 0.9561

= N=N= =

Element Mazz Cuantity Unit

I I I I I Gram I Update
Save Mixture Reset Cancel

Significant figures: I 4 |= I
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Py Mimtures I Edit | Uplaad | Sample Misturss |

Create a new mixture:

Save & Download mixture

MNarme

|rn1,r highly enriched uranium, HEU

Dezcription:

isotopic composition: 0.77% U-234, 90.20% U-235,

(add a new Muclide)

89210234  1762e+6
92 U235 7.205e+4
92 U236  7.827e+3
892 1U238 1.095e+3

Elemsnt Mazs

0.9010

008802/ 2.227e+20

Unit

! =l

Save Mixture

|Grs|

Cancel

by Mistures | E dit | Ipload I Sample Mistures |

User defined nuclide mixtures

(create, upload a new Mixture)
06.05.2011, 14:13:37 il

my highly enriched uranium, HEL
/ HEU, highly enriched uranium 06.05.2011, 13:.32:54 = ]Tj']']‘

_{oolf|

]
File Download

My Uranium
My LU232+CoB0 Mixturn
Hatural Uranium

Save i I ) Mixtures

lj N

Decay of 1 Grams of
U232+Cob0

Transuranics in 1 ton

= Mixture_my highly enriched uranium, HEL.xml
2 Mikure_Matural Uraniurn, sl

= Mixkure_UOZ siz,xml

2 Mixkure_UIOZ with 3 oeorgen isokopes, szl

= Mixkures _ANCZ), xml

2 Mikures _AIC3), xml

= Mixtures _All,xml

2 Mixkures _Al_rdF. sl

Hatural Thorium
Cs137 +Ba13Tm

ty Documents

o

by Cormputer

|
=

File name: I-.-1i:-:t|_JrE= my highly enriched uranium, HEL xmi

Save az lype: IXML Document

o
nucleonic

Cancel |

N




Case Study:

Natural Uranium

Create a nuclide mixture for 100 g uranium

Hint 1: Create a nuclide mixture for 100 atoms of uranium using the
iIsotopic abundancies of natural uranium from Nuclide Datasheets or from
Nuclide explorer

Hint 2: Use rescale feature to transform from 100 atoms to 100 g

U238
892742
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bl bl

Matmne

Cancel

Case Study:

Natural Uranium

238 .
59,2742 Nuclide Datash

45E9 ¥ 92 Uranium

Current Chart, Karlzruhe

Element:

» Reference Data Notes

Density
Mass Excess
Atomic Mass

Half-life

Spin
Parity

Binding Energy

Abundance

nucleomca‘.’



Case study: Add Uranium components

Nuclide Datas

92 Uranium

Current Chart: Karlzruhe

Defived Data

= Reference Data Hotes

Density

Mass EXcess
Eletment
— Atomic Mass

] : Murber of Atoms = Lpdate

Half-life
Sawve Mixture lBSE Cance Spin

Parity

Binding Energy

Abundance 0.7204 (+ B) atom %
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Case Study: Add Uranium components

by Mixtures I E dit I Upload | Sample Mistures |

Mame

|My natural Uranium

Description:

Nuclide Datas

92 Uranium

current Chatt: Karlsruhe

Wly natural Lraniam:

89 /742 atom¥s L1238
0.7204 atom% 10235
0.0054 atom%s 11234

(i & news Nuciice)

9210234 | 4.8273660e-16
G2 10235 | 2.2482608e-17
210238 | 4.8802922e-16
Tatal: 3 §.9324843e-16

Element Mass

2.09286240e-24
2.8117180e-22
3.9242353e-20
3.9525624e-20

5.30952¥9e-5| 5.4000000e-5
TA113658%9e-3 | 0.007204
0959283325 | 0.992742

1 1

nit

et
=l | W |Numberufhtn:ums =

Save Mixture | Reset | Cancel |

0.436017949
0.022635433
0.49134658
1

Elemert:  Maszs:

[TNET | PV e

Reference Data ] Description | Derived Data |

= Reference Data Hotes

Density 18.1 glem?®

Mass Excess 38146.625 (£ 1827) kel
Atomic Mass 234040952033 {+ 1960)
Half_life 2457 (+ 3 ky

Spin 0h

Parity +

Binding Energy T.B0071 Mevinucleon
Abundance 0.0054 {+ 8) atom %

nucleonlca%.'




P i z | Edit | IJpload I Sample

Matmne

100

Eletment Ciuantity

= i—j 100

Rescale Feature:
,Total” rescaled to 100 g

i
i
i
i

Significant figures:
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Case study: Atomic weight of U

Fd bl i

Marme

ole ratio

0.45

85 =5 8 &

1

lpdate

Comparing with Karlsruhe Nuclide Chart: 238.02891
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Mixtures in Nucleonica

1. Nuclide mixtures overview e.g. U232+Co060
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Nuclide Mixtures: Overview

Sorted by Date,
descending order

Nuclide Mixtures

Download (as XML file)
. This mixture
by Mistures Upload | Sample Mistures . All mixtures

¥ou want Yo open or save this file?

User defined nuclide mixtures

{create, upload a new Mixture) Tupe:
Natural Uranium

Decay of 1 Grams of 37 Rb 81 after 10 Hours  09.04.2010, 10:43:21
Transuranics in 1 ton Spent Fuel 10.03.2010, 14:31:18
U232+Cob0 10.03.2010, 13:50:08
Hatural Thorium 10.03.2010, 13:36:26
Cs137 +Bal3Tm 10.03.2010, 13:31:00
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Upload Nuclide Mixtures

My Mistures | Edit I Upload I Sample Mistures |

Browse a file to be uploaded:

Upload File ) Reset |

Uploaded file: [Mixture_MNatural Uranium_xml
1 Mixture, 3 Components added, 1 Micture delsted, 0 Error.

=?xml version="1.0" encoding="UTF-8"7=
=Mucleonica_Mixture=
<Information=
<Site=www.nucleonica.net</Sitex
=Application=MNuclide Mixtures={Application=
<Mersion=2.0.32 1<Nersion=
=Created_By=rdf</Created_By=
=FileDescription=MNuclide mixture with the mass in gram of
=DownloadDate=09/Apr/2010 14:13:35</DownloadDate=
=/Information=
=Units=
=Mass=g</Mass=
=Time=s</Time>
<Activity=Bg=lActivity=
</Units=

<Mixture=
<MixtureMa MixtureMame:
<MixtureDeschstlon=Maturglldrdnium, 99 2742% U238, 0.7

<Mass=>235.0289103084456</Mass>
<Activity=5981477 90387284 </Activity>

/

Look in: IE} timtures j = Eﬁ v

Miture.Matural Uraniurm,sml
= Mizkure:_EEEEE, il
= Mizkure_IOZ six,zml
= Mikure_LIOZ with 3 oxygen isotopes, <ml
= Mizckures_allEZ),<ml
= Mizckures_alli3),<ml
= Mizkures_all,xml
= Mizkures_aAll_rdfxml

File name: IMthure_NatutaI Uranivm. sml

Files of type: [ &1 Files [+

nucleomca-'.'




Go to Nuclide Mixtures

ed i as Raymond ¢ Networking  »0 Nuclear Scie

nnrleomca%.' ... web driven nuclear

Knowledge My Preferences Print & Help

Mass Activity Calculator

Decay Engine > Cambio File Converter now
y A available general use
Dosimetry and Shielding The Cambio File Converter and Spectrum An
3 module has now been released for general
Range and Stopping Power testing by Nucleonica users, To get you stary
webKORIGEN hlfaue”prowd‘ed same sa!':-ple spz.actra rhln_c!'n c

Universal Nuclide Chart

» Nucleonica Blog

Library Creation
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Create a new mixture:

Details

by Miztures CEdt | W pload Sample Mixtures

Mame

my highly enriched uranium, HEU

Dezcription:

isotopic composition: 0.77% U-234, 90.20% U-235, 0.33% U-236 and 8.7% U-238.

1.293e-22 | 033 3630e-3 36 3 | 4250e-3
3.521e-20 9020 : 0.03912
2.992e-22 07700 : : 0.9566

Elemesnt Quantity Unit

I I 238 I Mumber of Atoms = Update
Save Mixture | Reset Cance EiE*ii't"-IUE’rEI
Curie

A= N==

‘Mumber of Atoms
Muole

Significant figures: I I

nucleomca-'.'



Create a new mixture:

Save & Download mixture

bl Mistures I Edit | Upload | Sample Mistwes |

Matmne

IMY 23240050 mixture MyMistres | Edit | Upload | Sample Mistuies |

Description:
User defined nuclide mixtures

1g U232+Cof0 g ; S

(create, upload a new Mixture)

My U232+Co60 mixture 06.05.2011, 11:38:27
enter the name of the mixture 06.05.2011, 11:36:01
Vincenzo@KIT 03.02.2011, 12:47:50
Uranium Ore Choose file

Decay of 100 Grams of 92 U 233 after 4.4 Look jr: |E} Mixtures

27 CoB0 | 2.512e+13 | 0.8 Rb-81/Kr-81m Generator oo
9210232 3.267e+11 04 1 ton Spent Fuel with thorium ; 2| Mixture bkttt ml

4.545e+13 isobar mass number 99 H =] Mixture_LIOZ sbe.xml

= Mixkure_UOZ with 3 ceoygen isotopes.<ml
U232+Co60 . = Mixkures_aliZy,xml

Wazs Transuranics in 1 ton Spent Fuel | Mixtures _AlliE),xml

I j I / j |1 Hatural Uranium e = Mixeures_All ol

= Mixkures_All_rdF. el
Natural Thorium
Reset |_ Cs137 + Ba137m

Pu-Be 2007 six isotopes

(adcf & hew Muclice)

File name: IMi:-:ture_NaturaI |drariurm, sml Open

Files of type: | 41l Files [ Caricel |
p
=




